Evoked potentials have substantially enhanced the diagnostic power of clinical neurophysiology in much the same way that computerized tomography (CT) has changed the outlook of neuroradiology. The short-latency somatosensory evoked response (SER) allows one to assess the conduction velocity in the "large-fiber" sensory pathways from the periphery to the cortex. The SER, produced by electric stimulation of the median nerve, is the record of electrical activity travelling in the brachial plexus, the C6-7 roots, the cervical spinal cord, the brainstem lemniscal system, the thalamus, and the sensory cortex. The same technique can be applied to any other sensory nerves including peroneal, ulnar and various cranial nerves, but none of these is yet as well studied as the median nerve. These tests were made possible after development of computers capable of extracting the evoked response from the background noise (EEG, muscle artifacts).
TECHNICAL CONSIDERATIONS
Several technical procedures and different nomenclature are available in the literature 2,7,9,io,i4,ie,i B,is. We use basically the same method as Cbiappa τ with some modifications. The test is done with the individual in the supine position. Sedation and sleep are encouraged for decreasing muscle artifacts. A unilateral surface electrode stimulates the median nerve at the carpal tunnel at 4.7/second using a 200 microsecond electrical square wave with a constant current of 5 to 15 milliamperes. Stimuli are below pain level and are adjusted to produce a minimal thumb twitch. The ground is a flexible metal strip covered with saline soaked cloth, wrapped circumferentially around the limb proximal to the site of stimulation. Electrodes are attached to the skin with collodion and filled with electrolytic paste to obtain an impedance of 3000 ohms or less. Electrodes are placed, according to the International 10-20 system, at the standard mid-frontal location (Fz), at a point half way between C3 and P3 (C3*> and between C4 and P4 (C4') for approximation of the somatosensory cortex. Electrodes are also placed in the midline over the CII and CVII vertebrae, and on each supra clavicular fossa over the brachial plexus at Erb's point. Four derivations are used: channel 1: Fz-C3' or C4* (whichever is contralateral to the stimulated median nerve); channel 2: Fz-CII; channel 3: Fz-CVII (or more recently we are using a bipolar derivation CII-CVII); channel 4: Fz-ERB (ipsilateral to the stimulated median nerve).
The signals are amplified 50,000 or 100,000 times using EEG filters set for a 3-3KHz bandpass (50% down points). A total of 50 msec is averaged over 1024 or 2048 trials, twice for each side. The averaging process is displayed on an oscilloscope and the final result is recorded on an X-Y plotter. The whole procedure takes about an hour.
RESULTS AND INTERPRETATION
A normal SER is shown in figure 1 . Note, in the different derivations, the N2-P2 response (channel 1), the "B" wave (channel 2), the "A" wave (channel 3), and the Erb's point (EP) response (channel 4). The terminololgy used is from Chiappa 7. Note that in our method, the M A" wave separates from the M B" wave in the bipolar derivation.
Absolute latency is determined from the stimulus to the peak of each wave. Interpeak latency is measured between two wave peaks. Amplitudes are measured baseline to peak or peak to peak (N2-P2). Our normative data do not differ from those of Chiappa 7.
The most useful normal data comes from the interpeak latency in relation to the EP wave. This bypasses latency deficits due to limb length, limb temperature or peripheral neuropathies.
The following are the means ( x") and standard deviations (SD) for the interpeak always useful clinically since it can be absent in normal subjects. The Β wave ( χ = 13.7 msec) may be bi or trilobed. In the latter case the mid-point is considered the peak. There is some controversy in the literature about the origin of this potential. Some authors think it arises from the dorsal column nuclei 7,14,1c and others from the medial lemniscus or thalamus 1,2,14,20. Data from medullary intra-operative recording by Ehrenberg and Guerreiro (to be published elsewhere) suggest a lower medullary origin (probably the cuneate nuclei) for the Β wave. Reported clinical cases 19,23 support this idea as well as thalamic recording in humans following median nerve stimulation 5.
Many investigators think N2 (~x -19.1 msec) originates in the primary receptive field of the sensory cortex 1,14,16,18,21. Chiappa believes that this potential is generated at the thalamus. We have well-documented cases supporting Chiappa*s view (example case 2). It is generally accepted that P2 arises within the sensory cortex. The criteria for abnormalities are primarily based on an interpeak latency greater than 3.0 SD above the mean. Amplitudes have a broad normal range, but sometimes are useful indicator.
CASES FOR ILLUSTRATION Case 1 -Normal adult (figure 1).
Case 2 -A 42 year old female with acute onset of weakness and pins and needles sensation in the left face, arm and leg. Past history of heavy cigarette smoking, birth control pill usage for 13 years and migraines monthly on the first day of her menses. One month prior to study, malaise, photosensitivity and Raynaud's phenomenon occured. Physical examination was unremarkable. Neurologic examination showed a mild complete left hemiparesis with mild left hyperreflexia. Sensation revealed normal vibration sense, but prinprick, light touch and position were diminished on the left side. Laboratory work-up was compatible with systemic lupus erythematosus. CT scan on admission was normal. SER is seen in figure 2 . A repeat CT-scan after one week showed a definite right thalamic infarction which did enhance with contrast Left and right carotid and left vertebral angiogram revealed a complete blockage of the right posterior cerebral artery. Abnormal interwave latencies between the EP response and the Β wave have been reported in cervical spondylosis 20 .
The SER has been considered useful in the management of comatose patients 4 ' 12 * 24 . In comatose patients with intact brainstem reflexes and normal BAER's the SER has a good prognostic value 15 . Chiappa (personal communic ation) claims that in general, comatose patients with normal N2 and P2 responses will have little or no disability; most of the patients with poorly defined N2 and P2 responses will suffer moderate to severe deficits; and 38% of patients without an N2-P2 died. In brain death, the EP A and Β waves are frequently preserved but N2 and P2 are absent 12 . Acute vascular infarcts involving subcortical white matter of thalamus may present an abnormal SER despite a normal CT-scan (case 2). Enhanced amplitudes of the cortical SER components appear to be characteristic in some forms of epilepsy, particularly myoclonic epilepsy, and it is not found in essential myoclonus 13 
